In order to determine the effect of adenosine triphosphate (ATP) and adenosine in cardioplegic solutions, a comparative study has been undertaken in isolated guinea pig hearts using the Langendorf perfusion technique as a model of cardiopulmonary bypass.
during reperfusion or added to a cardioplegic solution.2),3) On the other hand adenosine has cardiovascular effects similar to ATP such as the ability to antagonize calcium channels, inhibit noradrenaline release and inhibit sinoatrial and atrioventricular nodes.4) It was recently repopularized as a cardioplegic additive.
Several experimental studies suggest that a high concentration of adenosine (10mM/L) also induces rapid cardiac arrest when administered in cardioplegic solutions.5), 6) It has long been known that nearly all administered exogenous ATP hydrolyzes to adenosine and other adenine nucleotides in a single passage through the isolated perfused heart. Despite some investigation showing that poorly hydrolyzed ATP analogues were less effective than ATP, theoretically adenosine should be responsible for most of the cardiovascular effects of ATP.7), 8) In this study, we compared the cardioplegic effects of ATP and adenosine with classical high potassium cardioplegia (Plegisol) and sought to answer the following questions:
1 The same solution as in group 1+ATP (bisodium salt) 10mM/L. Group 3 (Adenosine group): Data and statistics Ventricular contractile force (g) and heart rate (beats/min) were recorded through an isometric force transducer (Ugo Basile 7004) connected to a microdynamometer (Ugo Basile 7050). The biochemical parameters (LDH, SGOT, SGPT) were calculated by a "Technican RA-1000" autoanalyzer using "chromatest" kits. For statistical work, Student's t-test and one way analysis of variance were done using a "Microstat" PC program. 4) .
DISCUSSION
This study demonstrated that supplementing potassium cardioplegia with ATP or using adenosine instead of potassium alone in the cardioplegic solution had nearly the same beneficial effect on postischemic myocardial recovery and on postischemic tissue injury.
If we agree with the concept that most of the exogenous ATP rapidly hydrolyzes to adenosine,8),9) it may be possible to explain our results by the following actions of adenosine which were studied by several investigators. 1) Adenosine inhibits generation of superoxide anion and hydrogen peroxide by activated neutrophils.10),11) 2) It inhibits adherence of stimulated neutrophils to endothelial cells.12) 3) It stimulates glycolysis and hence increases cellular ATP.4) 4) It decreases oxygen demand, reduces the degradation of ATP during ischemia and improves repletion of ATP during reperfusion.13)- 15) One thing difficult to explain in our study is the fact that the addition of ATP to adenosine cardioplegia suprisingly had an unfavorable effect on postischemic myocardial recovery. Since there is no evidence of antagonistic mechanisms between ATP and adenosine, our result may be due to our use of high concentrations of both ATP and adenosine. So it can be argued that the combination of high concentrations of ATP and adenosine in cardioplegia induces poor myocardial recovery because of improved myocardial depression.
The other objective of our study was to examine the arrest effect of the solutions. Although we could achieve a more rapid cardiac arrest with adenosine cardioplegia and with ATP supplemented adenosine cardioplegia, no superior effects could be shown by the addition of ATP to classical potassium cardioplegia.
Our results with adenosine corroborate those of previous studies.5),6),16) Probably adenosine itself was also responsible for most of the effects in the ATP supplemented adenosine group. ATP seems not to have any role in promoting rapid cardiac arrest when it was added to classical potassium cardioplegia.
If we did not have any experimental error, this means that adenosine which is hydrolyzed by ATP acts differently from exogenous adenosine, or ATP was not hydrolyzed to adenosine effectively and rapidly under our experimental conditions.
In conclusion, we can argue that rapid cardiac arrest and improved postischemic recovery can be achieved by using adenosine at 10mM/L instead of potassium in cardioplegic solutions. Except for rapid cardiac arrest, nearly the same results can also be achieved by adding ATP 10mM/L to classical potassium cardioplegia.
On the other hand, ATP as an additive to high dose adenosine cardioplegia has a particularly poor effect on postischemic myocardial recovery.
